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Introduction Initial Spread of Fire Generated Soot Regional Climate Impacts

Asteroid impacts have the potential to significantly perturb Earth’s s ot G o (1 v 5505722 07 ok P o s (10 s 03082 2 o ot G s (1 e 08105722 o0 The regional surface temperature changes, especially due to
climate system. Depending on the scenario (size, composition, — e — e T dynamical changes, can be quite large. While the decreased SW
impacting surface) the impact could result in atmospheric injections of radiation reaching the surface causes a smaller overall cooling, the
water, dust, soot from fires, and other important trace constituents. weakened polar vortex causes stronger local cooling over North
Using the Goddard Earth Observing System Chemistry-Climate Model America and Europe during DJF and warming over the Southern
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(GEOSCCM) coupled to a dynamical ocean, chemistry, and aerosol . s . S ) Ocean during JJA, which is due to weaker upwelling and mixing.
modules, the e>.<tent of- t_h.e climate effect can _begln to be assessed. Dayo — @ © Bﬁﬂw y2 — © AT2M (K) DJF Year APrec. (mm /doy) DJF Year
Here, we examine an initial example in modeling the 2015 Planetary oo Portal Colun Moss (10 b/ 08/05/22 002 Sost Poral Gl Moss (10 b/ ) 08/08/22 002 Soot Porl Calurm Moss (10° /) 03/13/22 002 _ 135 o0 45 0 45 90 139 135 90 45 0 45 90 135
Defense Conference (PDC) tabletop exercise, focusing on important S B ~ ; -

regional and global climatic quantities. In this exercise an ; 5 F 58 ™ 12
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approximately 80 m asteroid causes an ~18-25 Mt air burst over
Dhaka, Bangladesh. The resulting fires would emit a significant amount
of soot into the atmosphere, which strongly absorbs shortwave
radiation, impacting Earth’s climate. Here, we present the initial results \ . Da — =

of this scenario on climate. st s o o (19 ) 052 R st o (10 1y 21222
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Model Description and Scenario

We used the Goddard Earth Observing System Chemistry-Climate | o = = Y

ay 100
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Model (GEOSCCM) with a coupled dynamical ocean to simulate the
spread and effect of soot aerosol from fires generated as a result of

PDC tabletop exercise scenario. Global Climate Impacts
The model was run at 2° x 2.5° horizontal resolution with 72 vertical
. . . . . . . qubal ‘Mea‘m S(?ot Burdgn (Tg) """""
layers in the atmosphere and approximately 1° horizontal resolution in Once the soot reaches high in e E
the ocean and 50 vertical layers. the stratosphere, removal ;. /f E
This simulation was forced with observed natural and anthropogenic mechanisms are slow and are & ~ / —?
emission sources for present day. largely governed by the | it o Tomeratre Al Where we need improved understanding
o _ _ , 1 overturning circulation. This _" |
e o e G o E e o g 10T | caumen e st sersol o |
) g - y IV pt. o, - remain in the atmosphere for ‘- E _ _ _ _ _
many years. The global s ssis o smmiuuiiisoom « Better constraints on soot particle size and optical properties
Damage maps for final footprint temperature decreases 0.3-0.5 | « Injection amounts and height
[12 km Above Ground | = @ | 6 km Above Ground | | @ K and preCIPItatlon genera”y % -
o b -/ = decreases 0.05-0.1 mm/day. & 3 Conclusions
- - 7 The Soot iS highly absorbing J02F M A M J J A S O N DJ23F M A M J J A S O N D J224
2 .ﬁw‘ ' .. , Global Mean Surface Shortwave Flux Anomaly (W/m?)
over the visible wavelengths _° E A first estimate of th t 9 qF o Hitiated by the PDC
- o and results in a ~-4 W/m2 - i Irst estimate of the soot produced from fires initiated by the
anomaly at the surface | exercise scenario asteroid was calculated. Approximately 1 Tg of
e WL | Ny S T e I Ry soot was injected just above the tropopause and interactively
- el ¥ Soot Optical Depth Anomaly transported, the heating of the soot causes it to rise high in the
— "BV e 90N | I TN W (A W
d ¢ @ AN stratosphere and spread globally. The global surface shortwave
WA S w2 m WSVl . v Y. 9N SN = Approximately 2/3 of the anomaly approaches -4 W/m? which is similar to that produced by
= |- o soot optical depth is from the Mt. Pinatubo eruption due to a much higher loading of sulfate
TR o Je AAAAAAAAA TR —r - 001 absorption with the aerosols. The global temperature and precipitation anomalies are as
S eroioE B 3 remaining 1/3 due to back- expected from the radiative anomaly and compared to previous soot
Figure courtesy of Mark Boslough, Barbara Jennings, and Bill Fogelman 308~ scattering. This is in iImpact work (Robock et al., 2007). Much larger regional anomalies
. . B can result, however more simulations will be necessary to assess
We used the area of complete damage and population impacted to » N cc;]r)trhast tol sulflate a?trogols statistical sianificance y
calculate the soot emissions from fires using Toon et al. (2007). ws . 3/0 T Which are largely scattering. J |
| - | o e o The circulation in the upper
Assumptions: ~ 15 million people (P) in complete damage area, fires ignite Surtace Shortwave Anomaly (W/ar) stratosphere and meso-
half that - tina ~7.5 mill | R RE T Acknowledgements
over half that area impacting ~7.5 million people sphere transports the soot
Fuel mass per person M, = 1.1 x107 g/person . aerosols toward the winter We would like to thank the NASA SSO program for supporting this
30N R L R R hemi research.
: F emisphere. The surface
Fuel consumed by fires F, = M;* P = 8.25 x103 g =82.5Tg e GY RO ot R P
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